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Lecture JI, 


TRANSIT Of VENUs UNDER ‘THE 

Sun is the moft uncommon, and ‘the 

moft important phenomenon, that the 
wholé compafs of aftronomy affords us. So un 
common is it, that it can never happen above 
twice in any century ; in others, but once; and 
in fome centuries it cannot happen atall. And 
the importance of it is fuch,as to fupply us with 
acertain and complete folution of a very curi- 
ous Problem, which is inacceffible any other 
way. On both accounts it well deferves a very 
particular attention. 


THE phenomenon itfelf is, the paflage of the 
pianet Venus acrofs the face of the Sun, from 
eaft to weit, in the form of a round, black fpot. 
As we fhall have the opportunity ina few months 
of viewing one of thefe phenomena, if the wea- 
ther permit, I fhall adapt my defcription of them 
to the particular circumftances of this Tranfit. 
This planet then, having approached the Sun on 
his eaftern, fide, and arrived at his limb or edge, 
will, 
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will, by being opake, make:a fmall, black notch, 
upon it ; which, as foon as it is big enough ‘to 
be vifible,is called the fir? external contact. The 
notch will immediately grow bigger, by the 
planet's advancing, and in about g minutes 
her centre will be got on the Sun’s limb,and the 
appearance will be that of a little black femi- 
circle, which. will occupy about 3+ degrees on 
the circumference of the Sun. When the pla- 
net is advanced above half, her circular figure 
will caufe an appearance as of a luminous ‘horn 
or cufp on each fide of it, with the points 
turned towards each other, and gradually ap- 
proaching, and in 9 minutes more Venus will 
be wholly within the Sun’s difk, and the two 
luminous cufps running togetherat their points; 
will form a narrow thread of light behind the 
planet, The Sun’s limb now recovers its light, 
where it had been interrupted by the body of 
the planet. This is called the zmmerfion, or the 
Jirft internal contact. Yn about 3 hours the 
Planet will be in the middle of its courfe, 
and neareft to the Sun’s centre, from which it 
will be diftant to the north about 4 part of the 
Sun's diameter ; its own diameter being # part 
of the Sun’s. Then approaching the weftern 
fide of the Sun,the thread of light between their 
limbs will grow narrower till it breaks, and Ve- 
nus again touches the Sun’s limb, forming, what 
is called, the beginning of emerfion, or the lof 
internal contact. The light of the Sun’s limb 
will now again be interrupted, and two jumi- 
nous 
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nous cufps formed, as before, which will recede 
from each other as the planet moves off from 
the Sun. In about 18 minutes, the Jaf external 
contact will be formed, the impreffion made by 
the planet upon the Sun’s limb having become 
gradually lefs & lefs, till it is quite impercepti- 
ble.—Thefe feveral phafes will be very confpicu- 
ous with any telefcope, and even with the moft 
ordinary perfpective ; but few eyes are fharp 
enough to difcern fo fmall an obje@.as Vents 
divefted of her radiance ; her apparent diameter 
being lefs than a minute of a degree. 


. You fee what are the appearances inaTranfit 
of Venus. The theory of it is eafily under- 

ftood.— Venus circulates round theSun,the fame 

way as the Earth does, that is, from weftto eaft, 

but in a f{maller orbit, and in a fhorter period. 

When Venus is in the fame degree of the eclip- 

tic with theSun, fhe.is faid to be in conjunction 

with the Sun; and as her orbit is inclofed within 

the Earth’s, it is plain, that a conjunétion may 

happen two different ways ; cither by the pla- 

net's being beyond and above the Sun, and fo in 
the remoteft part of its orbit from us, which is 

called a fuperior conjunétion ; or being below 

theSun, and neareft’ to us, and this is called an 

inferior conjunction,—The planet, having paft a 

Jupervor conjunétion, will appear to move quicker 
to the eaft than the Sun does, whofe apparent 
velocity is the fame as the Earth’s real velocity 
in its orbit ; and thus will depart farther and 

i farther 
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farther from him, till fhe has attained to the 
diftance of 48 degrees ; and this is her greateft 
elongation from the Sun, her whole orbit being 
included within two right lines drawn from the 
Earth, at the diftance of 48° eaft and weft of the 
Sun. She will now appear fationary, in refpeé 
of the Sun; and after this, while fhe is defcrib- 
ing the neareft part of her orbit contained bes 
tween the two right lines juft mentioned, 
will feem to move with a retrograde motion, of 
the contrary way to what fhe did before ; ap- 
proaching the Sun from eaft to weft, and fo will 
pafs through an zuferior conjunction with him. 
Then running off to the diftance of 48° weft 
from the Sun, fhe will again appear fationary 3 
and after this, will be feen to refume her direct 
or proper motion eaftward, and will at length 
arrive at another /uperior conjun&ion.—In the 
courfe of fucha revolution, fhe puts on all the 
phafes of the moon. Near the fuperior con- 
jon@ion fhe appears round like the Fall 
moon, but {mall ; after this, waning, like the 
moon after the Full; tho’ her diameter grows 
larger, becaufe fhe is coming nearer the earth. 
At her greateft elongation fhe refembles the moon 
in the Quarters ; and from thence to the inferior 
conjunétion is cufpidated or horned, like the 
moon from the laftQuarter to the Change ; that 
khemifphere, which is enlightened by the Sun, 
being turned more and more from the Earth, 
ull in the conjunction itfelf, tis wholly turned 
from us. Her diameter now appears dargeft.— 

~ In 
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In all this time, being on the eaftern fide of the 
Sun, fhe fets after him ; and fot her extraordi- 
nary luftre, is called, by way of eminence, the 
Evening-Star. She paffes thro’ the fame {erics 
of changes, but in an inverted order, from the 
inferior conjunétion to the fuperior, juft as the 
moon does from the Change to the Full ; and 
in this interval, being on the weftern fide of the 
Sun, and rifing before him, fhe is called the 
Morning-Star.——Such are the phenomena of 
Venus. —It may be obferved by the way, that 
thofe of Mercury ate altogether fimilar ; and 
that they demonftrate beyond all doubt, thar 
thefe planets perform their revolutions round 
the Sun, and not round the Earth. 








From what has been faid ’tis obviotis to cols 
Jeét, that it is only in the inferior conjunGions 
that Tranfits can happen.—lIf the orbit of Ve- 
nus lay in the fame plane as that of the Earth, 
or the ecliptic, there would be 4 Tranfi¢ ae 
every inferior Conjunction ; for in this cafe, the 
planet would pafs directly between the Sun and 
the Earth ; and only her unilluminated fide be- 
ing turned towards us, fhe muft appear like a 
black fpot upon the Sun’s difk. But the fac 
is otherwife. The orbit of Verus is zvelined to 
the ecliptic in a ceftain arigle, tho’ but a {mall 
one, and interfeéts it in two oppofite points, 
called the nodes. At one of them, the plance 
crofles the ecliptic from fouth to north, which 
therefore is’ called the afending node ; the 
B other, 
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other, where fhe is moving from north.to fouth, 
iscalled the de/cending node. "Tis only at thofe 
inferior conjunctions which happen fo near one 
of the nodesas to make Venus’s /atitude, or her 
diftance from the ecliptic, lefs than the apparent 
{emidiameter of the Sun, that we can have a 
Tranfit ; at all others, Venus will pafs clear of the 
Sun,citherto the north orfouth ; and that,at fo 
much greater diftance as fhe is farther from her 
nodes. And for this effe@, the Sun muft be 
within 2 degrees of anode; which arc he goes 
ever in 2 days. In this age and the next, the 
nodes being fituated near the middle of Gemini 
and Sagittarius, where the Sun is the 4th of 
June, and 7th of December, Tranfits can hap- 
pen only at thofe times of the year ; that is, be- 
tween the 2d and 7th of June; and between 
the sth and rothof December. I fhallconfine 
myfelf at prefent to thofe which happen in 
June, when the planet is atits defcending node, 
fince it is with thefe we are more immediately: 
concerned.—The conjunétions fuccede one ano~ 
ther after aninterval of about 584 days, or r 
year and 7 months; as is eafily computed from 
the periodof the Earth, which is nearly 365 
days ; and that of ‘Venus, which is 224. 
When a Tranfit happens in the beginning of 
June, there cannot be another at the famenode, 
till there is another inferior conjun@ion in the 
beginning of June, within the limits of the 
four days juft {pecified. ‘This will not be, tll 
the interval of 584 days, repeated ome number 
or 
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of times, will make nearly fome' number of 
years. To find when this may happen, reduce 
the ratio, 84: 365, to its leaft ‘terms, and 
you will: find it to be as 8: 5; which fhews 
that 5 of thefe intervals make 8 ‘years: More 
accurately, they make’8 years wanting 2 days, 
4 hours; which defect falls within the limits 
above affigned.. This then is the fhorteft peri- 
od in which one Tranfit can follow another.-— 
The feveral conjunétions in this period fuccede 
in the following order; June 6 ; January 11 ; 
Auguft' 14 ; March 25; Oétober 25; and June 
3- And this order is repeated in the next peri- 
od ; only the conjundtons happen 2 days foon- 
er.’ As the laft of thefe Tranfits comes earlier 
in the year, and fo the planet is not got fo far to 
the eaftas it was at the firft, while the node re- 


mains nearly in the fame place, it  neceflarily 


happens that the planet now defcribes a differ- 
ent path from what it did before. By calculation 
we find that its path the laft time’ is near 20 mi- 
nutes more northerly than the firft. Andasthe 
femidiameter of the Sun is near.16 minutes, if 
at the firfll of thefe conjun@ions Venus pat 
more than 4 minutes to the South of the Sun’s 
centré, this laft more northerly ‘path will’ fill 
fall within the Sun’s difk on its northern half, 


and there willalfobe a Tranfit at the latt of 


the conjundions. This was the cafe in the 
Tranfit of June 1761, when Venus’ paft near 
ro. minutes South of the Sun’s centre ; whichis 
the reafon why we fhall have another in June 
he bz this 
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this prefent year, in which the planet will nats 
10 minutes North of the Sun’s centre. But if 
in any Tranfit Venus pafs within 4 minutes 
South of the Sun’s centre, or to the North- 
ward of it, in the conjunétion 8 years after fhe 
vill pafs quite to the North of the Sun’s. difk, 
and there will be no Tranfit. Accordingly, in 
the conjunétion which will happen June 1, 1777, 
Venus will pafs near 30° north of the"Sais's 
centre, and 14° fra his northern limb.— 
Thus you fee that there cannot be another 
‘Tranfit after two confecutive periods of 8 years. 
Let us inquire when there can be another. 
From the foregoing account of the order in 
which the conjunctions fuccede ‘one another, it 
appears that the conjun@ion which happens 
nearelt after the 3d of June, in the courfe of 
the year, is on the 12th of Auguft. There 
will therefore be no other Tranfit at the def- 
cending node, till the conjunétion which falls on 
the 12th of Auguft, by anticipating at the flow 
rate of 2 days, 7 hours, in 8 years, has got back 
io the 7th of June ; whichis 66 days, | This 
cannot be doncinlefs than 29 of thefe periods 
of 8 years, or 232 years, which make 23 35 years 
from the preceding Tranfit. Nor will it be 
done then, unlefs at the preceding Tranfit Ve- 
us paft above 5° north of the Sun’s centre; 
shane wiitie it will take 8 years more to ac- 
complifh it, Upon thefe grounds we find, that 
befide the-two in 1761 and 1769, no Tranfit 
has 
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has happenedat this node, in the beginning 
of June, fince the year 1526, nor will again 
till 2004.—The foregoing remark clears up 
what at firft fight appears fo paradoxical, that 
there fhould be two Tranfits at the fame node 
in 8 years, and no morein fo long a period. 


ANOTHER may indeed happen before the 
year 2004, at the oppofite node. For, agreable 
to the account of the order in which the con- 
junctions fuccede one another, we fhall find 
that, after a Tranfit on the 3d of June, the next 
conjunction will fall on the 9th of January; 
which is but a month after-the time of year 
when Tranfits may happen at the afcending 
node. The conjunctions going back fomewhat 
quicker at this node, viz. 2 days and about 11 
hours in 8 years, this {pace of a month may be 
gone over in. 13 of thefe periods, that is, in 


104 years ; or, reckoning from the preceding. 


Tranfit, in 105 years and an half. According- 
ly, the next Tranfit will be on the 9th of De- 
cember in the year 1874 ; which will be fol- 
low’d by anotherin 8 years, andthen there will 
be no morein December till the year 2117. 
Thus the 20th century will pafs without a 
Tranfit, 


So extremely rare are thefe phenomena. And 
in faét, till that which was obferved in 1761, 
there never had been but one feen fince thecre- 
ation, ‘This was in December (N. St.) in the 
yeay 
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year 1639; and it was feen by two perfons only ; 
Jeremiah Horrockes, a young Englifh Aftrono- 
mer, of an admirable genius, who was the only 
petfon that predicted it, and’a-friend of “his; 
William Crabtree. And when this of nextJunée 
is paft, the prefent race of mortals may take their 
leave of thefe Tranfits; for there is not the 
leaft probability, that any one who fees this, will 
ever fee another. pe Moy 

Ow account of their rarity alone, they muft 
afford an exquifite entertainment'to an aftrono- 
mical tafte. But thisisnot all.’ There is ano? 
ther circumftance which ftrongly recommends 
them. They furnifh the only adequate mean of 
folving a moft difficult Problemj—that of deter 
mining the true diftance of ‘the Sun from” the 
Earth. This has always been a principal obje& 
of aftronomical inquiry. Without this, we cai. 
never afcertain the true dimenfions of the folar 
fyftem and the feveral orbs of which it is com- 
pofed,nor aflign the magnitudes and denfities of 
the Sun, the planets and comets; nor, of confe- 
quence, attain a juft idea of the grandeur of the 
works of Gop. Suchas are unacquainted with 
this feience, are apt to look upon every thing 
that can be advanced with relation to this ingui- 
ty, as at beft but mere conjecture. Tis. how-’ 
ever true, that methods have been propofed for 
this purpofe, which thew the great acutenefs of 
theinventors, and are founded on mathematical 
demonftration. The grand defect of them was, 
that 
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that they required obfervations which could. nor 
be made with fufficient exaétnefs. And ‘this ig 
the reafon why fo capital a point has not as yet 
been duly fettled.—This important ufe of the 
Tranfits of Venus was firft pointed out. by the 
fagacious Dr. Halley in the year 1691, and large- 
ly explained by him in the Philofophical Traaf- 
actions in 1716, when that great Aftronomer, 
defpairing, by reafon of his age, to reach fo 
diftant a period, moft carneftly left it in charge 
to the Aftronomers who fhould be on the ftage, 
that with this view they would ftrenueufly and 
with all their might apply themfelves to make 
obfervations, in diftant parts of the world, of 
the Tranfit in 1761 ; but efpecially, that of the 
prefent year, on account of a peculiar advantage 
attending it, which we fhall hereafter explain.— 
It will not be eafy to give a diftin@ account of 
the feveral fteps in the method of applying thefe 
phenomena to this purpofe, without the ufe of 
diagrams, which are not futable to this place. I 
fhall, notwithftanding, endeavor to convey to 
you as clear an idea as I can, of the general 
method ; and, in order to it, fhall trace things 
from their firft. principles. 


To find the diftance of one objeét from ano- 
ther, the firft way that prefents itfeif is,to repeat 
a known meafure fucceffively till you have gone 
over the whole {pace between the objects. But 
this {uppofes one of them to be acceffible, from 
the other, If it is not, the method is imprac- 
ticable, 
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ticable, and we muft ‘have recourfe to fome 
other.—Theproperties of a plane triangle fup- 
ply us with another. If two angles of a tri+ 
angleare given, the third is given too; and the 
proportion of the fides is alfo given; and there- 
fore, if one of the fides be given in magnitude, 
the others are given in magnitude alfo ; as ap- 
pears from Euclid’s Data. In other words, If 
wecan obferve two angles of a triangle, and 
meafure the length of one fide, we can find 
the length of the other fides.—To apply this to 
the cafe of meafuring a diftance on the land or 
fea. Suppofe we obferv'd an object to bear 
due north from us, but having moved one mile 
to the eaft, we find the object now bears N. W. 
Here, by drawing lines thro’ our ftations and 
the object, a triangle is formed, two of whofe 

angles are known ;—the angle at the firft flati- 
on, which is 90°; and the angle at the object, 
which is 45°. One fide is alfo known, viz. the 
diftance between the ftations. From  thefe 
Data, it is eafy to find the diftance of the ob- 
ject, and that with the fame degree of accuracy 
as the obfervations can be made. On the pre- 
{ent fuppofitions, the diftance of the objeét from 
the firft {tation is equal to the diftance between 
the ftations, that is, one mile. If the object 
were moved, provided its motion were known, 
its diftance might be found on the fame princi- 
ples. This method is rendered univerfal by 
“ trigonometry, and may be extended to aftrono- 
mical as well as geographical difquifitions. The 
known 
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ktiown diftance between the flations is ufually 
called the ba/é ; and theangle at the obje@, the 

parallax. This is a gteek word, which fignifies 

a change ; and isufed to denote that change in 

the apparent place of an objet, which is eccafi- 

oned by changing the obferver's ftation. 


CONCERNING this change or parallax, we 
imuft make a few Remarks, which will be of 
ufe to us in the fequel. 


1. “what the parallax isalways made the con- 
trary way tothat which the obferver has moved. | \ B 
As, if he move Eaft, the object feems to have | Pi 
moved Weft ; if he move North, that moves 
South; if he upward, that downward, &c. 


2. The parallactic angle is fo much the lefe,as 
the bafe is more obliquely fituated in refpeé of 
the diftance of the objeét.——--It is alfo lefe, ul 





3. As the bafe is lefs than that diftance. 


THe firft of thefe Remarks js evident from 
the nature of parallax ; the two laft, from the 
properties of a triangle. 


From the laft Remark it appears, that this 
method is fubjeét to limitations in pra@ice ;— 
owing to the limits which nature has preferibed , 
to our fenfes. For when the bafe is the fame, 
the parallax is lefs, as the diftance of the abjet™ | 


C is 
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Is greater ; and vice verfa. Therefore if thé 
bafe be very {mall in refpe& of the diftance of 
the object, the parallactic angle may be fo fmall, 
that it may be extremely difficult to obferve it. 
Thus, if we fhould attempt to find the diftance 
of an object, which was 20 miles or more, by 
changing our ftation only 5 feet, the parallaétic 
angle would not be quite 10 feconds ; which is 
fo {mall that it can fcarcely be obferved, even 
with very nice inftruments.’ In fuch {mall angles, 
the convergence of the lines is fo flow, that a 
{mall error in obferving the angle will make a 
great difference in the diftance of the point of 
interfection. 


It is plain enough, that our hopes of finding 
the diftances of the heavenly bodies, with any 
certainty, muft be built on obfervations of their 
parallaxes. If the diameter of the Earth beat 
any fenfible proportion to the diftance of an 
heavenly body, that body muft be fubje@ to a 
parallax, of fome quantity or other ; that is, it 
mult appear in different points of the ftarry 
heaven, when view’d from different parts of the 
Farth. Forthis reafon, Aftronomers reduce all 
obfervations, wherever made, to the centre of 
tlre Earth, which’ they confider as the only true 
point-ef view. The femidiameter of the Earth, 
then, is the ba/e which fubtends- the parallaétic 
angle. Indeed, if we compare. obfervations 
made ip oppofite parts of this globe, then the 
whole diameter of it will become the bafe,and 
will 
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will fubtend the fum of the two parallaxes. 
And this is the greateft hafe we can poflibly 
get, for inveftigating thefe parallaxes. 


THE immediate effect of parallax is, to make 
a ftar appear below its true place, according to 
our firft Remark ; becaufe the Obferver is above 
the centre of the Earth. But while parallax 
alters the pofition of a ftar in refpe& to the 
horizon, it muft alter it, to the other circles of 
the {phere too, as the equator, ecliptic, &c. and 
thus it alters the times of the ftar’s arrival at 
thofe feveral circles. When a ftar is in the 
horizon, its parallax is greateft ; that femidia- 
meter of the Earth,at the end of which the ob- 
ferver is placed, being then directly oppofite to 
the parallactic angle, and perpendicular to the 
diftance of the ftar. Se that the horizontal 
parallax of any ftar is equal to the angle under 
which the femidiameter of the Earth would 
appear, if feen fromthat ftar, As the ftar rifcs, 
this femidiameter becoming more oblique, the 
parallax diminifhes, according to the fecond 
Remark. And if the ftar comes to the zenith, 
the parallax vanifhes ; the {tar then appearing in 
the fame place as if it were viewed from the 
centre of the Earth. For the contrary reafon, 
when a ftar.is defcending towards. the horizon, 
its parallax mutt increafe. | 
HENCE it appears, that if one perfon could 
obferve the place of the Sun or a planet, in the 
farry heaven, when in his zenith, and another 
C72 at 
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at the fame time, at the diftance of 90°, obferve 
it in his horizon, the difference of the two ob- 
ferv'd places would be the horizontal parallax. 
fought. But this method, efpecially with re- 
gard to the Sun, tho’ the moft obvious of all, is 
attended with infuperable difficulties. And n+ 
deed, fo are all other methods of attempting the 
Sun’s parallax, immediately. But, happily, we 
are under no neceflity of confining aurfelves to 
this. As we know the proportion of the pa- 
rallaxes of the feveral planets, if we can difcover 
the real quantity of any one of them, we dif- 
cover allthe reft. Weare therefore at liberty 
to choofe that which we find maft convenient ; 
and, accarding to'our 3d Remark, that planet 
will be moftconvenient, which comes neareft to 
the Earth. This limits the inquiry to Mars, of 
the fuperior planets ; andVenus, of the inferior. 
Mars, in his oppofition tothe Sun, at his mean 
diftance, is but little morethan half fo far from 
us as the Sun is, their diftances being then near- 
ly as r1‘to 21; and therefore his parallax then 
is almoft twice as great as the Sun’s. But if he 
bein his perihelion at the fametime,T he comes 
confiderably nearer, his diftance being to the 
Sun’s as about 8 to 21 ; and fo his parallax is 
proportionally greater.—Venus inher inferior 
conjun@ion is but litthe more than one’ quarter 
fo far from us as the Sun is, and therefore her 
parallax almoft four times as great as his. This 
therefore is the moft advantagecus cireumftance. 

But 


+ Ashe was rx3th Aus. r7f6; but will not be again in many yearse 
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But a Tranfic of Venus is the moft favor- 
able conjuncture of all, becaufé the limbs of 
the Sun afford the beft terms with which to 
compare the planet; and inftead of trying to 
obferve the parallactic angles,which are extremely 
{mall, it is much betterto obferve the differences 
of time, occafion’d by them, which are much 
more fenfible. For Venus on the Sun moves 1 
fecond of a degree in 15 feconds of time. 
Now a fecond of time is very perceptible ; but 
a fecond of a degree can {carcely be difcerned ; 
much lefs can ,, part of a fecond be fo. The 
beft obfervations will be, when the planet is in 
contact with the Sun’s limbs, at its immerfion 
and emerfion ; the momentsof which may be 
determined with great accuracy, if the air be 
clear, by fuch as are furnifhed with good 
aftronomical jnftruments, and are expert in the 
ufe of them. . 

Ir it be enquired, whether the Tranfits at 
one node have any advantage above thofe at the 
other, the anfwer is, that, ceteris paribus, thofe 
in December, at the afcending node, are pre- 
ferable. The reafon is, Venus is then about 4 
part nearer to us than in June. But this ad- 
vantage, tho’ real, may be much _ overbalanced 
by other circumftances, which we fha!! mention 
when we come to explain the manner in which 
the parallax may be deduced from fuch obferva- 
tions. But this muft bethe fabject of another 
difcourfe. : | 

Read, 1 March 1760. 
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marked that a Tranfit of Venus is the moft 
favorable conjunéture that can offer, for 
inveftigating the parallax of the Sun and 
planets ;—a fundamental element in aftronomy; 
which neceflarily enters into thetheory ef thofe 
bodies ; and yet is extremely difficult to. be fettled 
with exaétnefs by its being fo very fmall, as al: 
mioft to efcape the moft critical obfervation. It 
was farther remarked, that the be& method for 
this inveftigation is, to obferve the differences of 
time occafioned by parallax, at the ingrefs and 
egrefsof the planet. Our next bufinefs then is 
to inquire, in what manner the times of thefe 
phafes will be affe&ed by parallax in differs 
ent parts of the Earth.—They willbe affected 
both by the difference of Longitude, and the 
difference of Latitude. There is accordingly, 
a parallax in Longitude, and a parallax in Lati- 
tude}. The former alters the time,as theObferver 
1$ 


ik the conclufion:of the laft difeourfe we i 


t In Geography, Longitude and Latitude are referred to theEquator; 
in Aittronomy, to the Ecliptic. This diftinétion was here patt- 
over, to avoid embarafling the fubjeét ; and there was the lef 
need to infift upon it, becaufe in the prefent cafe, the former 
receffarily involves the lattes, 
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is farther Eaft or Weft; the latter, as he is far- 
ther North or South. Their effects, tho’ blended 
together, muft be examined feparately.—We 
begin with the parallax in Longitude. 


Let us fuppofe an Obfetvet off -fich a place 
of the Earth, as that he can fee the firft external 
contact of Venus, when the Sun is in his Ze- 
aith,;and therefore at Noon:? He fees this éoti- 
tact without parallax, that is, at the fame inftant 
of timeas he would, if he could fee it from the 
‘gentre of thie Barth: —Suppofe another Obfer- 
ver Weft from the fornier, and under a meridian 
6 hours diftant.. To bie: the Tranfit willbegin 
at Sunrife, in the lower half of the Sun.: Both 
the Sun'and Venus being’ deprefs’d by parallax; 
and Venus more than theSun, becaufe nearer ; 
at the time when the-contaét is formed to the 
firft Obferver, it will not yet be ‘formed to the 
fecond ; but Venus’s weftern limb will be as 
far diftant below the Sun's eaftern limb, as her 
parallax excedes:the Sun's ;: and the contact can- 
not happen, till the planet has gone over this 
diftartce, which is called ber parallax from the 
Sun. Theconta& therefore will not happen at 
6o’clock, but fome time after. And if the two 
Obfervers fhould compare their obfervations ; 
inftead of finding the differense. of the obferved 
times of contaét tobe the fame as the difference 
of their meridians, viz. 6 hours, as they would, 
if there Were ho parallax, they will find it to be 
lefs than 6 hours.—Suppofe a third Obferver 
6. Hours 































































Led. i: 





TRawNstt of Venvs. S$ ¢ 


‘Ghours Eaf'ttom the firt. He will fee the 
Tranfie begity at Sunfet.. As the Sun’s eaftern 
Jimb,'on which Venus enters; is now thietpper- 
‘moft, ’tis evident that Venus, deprefs'd by pa- 
fallax, will be brought into conta& with — this 
limb, fooner than if there were no parallax. 
‘To this Obferver, therefore, the ‘conta@ will 
happen before 6 o'clock ; and pon a comparifon 
of this obfervation ‘with the firft, the difference 
‘of the times will here alfo be found lef thai 
6 hoursy whichis the’ proper “difference of me-+ 
ridians ; and°as thuch lefs, agit was in the fore- 
“‘eoine’ cafe.—-But if the Weftern and Eafters 
oblervations fhould be compated together, the 
difference of their times from t2 hours would 
be double of the preceding difference from 6 
‘houfs, when‘each of them Was compared with 
the Zenith obfervation==The fame thing js to 


‘be faid of the fir internal conta@; as alfo, of 


‘the-two contaéts atthe egrefs. Each of | thete 
‘phafes will hapsen /ater to thofe who fee ther 
in the Eaff,-and fooaer to thofe who fee ther 
‘in the We, than to thofe who fee them in the 
zenith, of indeed, rear the meridiin.—You fe 
what a difference is made if the beginning and 
vend, by the parallax in Longitude, 

From hence it follows, in the fecond place, 
“that the whole d#ration of the’ Tranfit will be 
alterd by this parallax in Longitude. If ovt 
Weftern Obferver, who fees the beginning in 
‘the aft, and therefore later, could ‘travel fo fxr 
Egftward as to fee the end in’ the Welk and 
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therefore fooner, it is plain that the duration | of 
the Tranfit would be /hortened to him. The 
rotation of the Earth produces the fame effect : 
It tranfports anObferver from Weft to Eaft, du- 
ringthe continuance of the Tranfit; fo that he, 
who faw the beginning inthe Eaft, may fee the 
end in the Weft. On this account, the Tranfit 
will be fhorter to thofe parts of this globe,which 
have the beginning of it in the Morning, and 
the end in the Afternoon, than it would be as 
{cert from the centre of the Earth. And it is 
not neceflary that the obfervation fhould be 
made in a place where the middle of the 
Tranfit happens juft atnoon It i fufficient, if 
it be within an hour or two, before or after it. 
The contraction of the duration. will be much 
the fame, if the Latitude be the fame. The du- 
ration will be moft contracted, orf this account, 
‘from the northern tropic, near which the Sun 
will then be, to the equator. From thefe li- 
mits, either to the norely or fouth, it wall fill be 
contracted, tho’ not fo much ; becaufe the de- 
erees of the parallels of Latitude, which meafure 
the bafe of the parallactic triangle, or the {pace 
thro’ which theObferver is carried eaftward,grow 
lefsas you advance toward either of the poles. 


Tue reverfewilltake place with refpect to fuck 
parts of the arth as have the middle of theTranfit 
_notfar from midnight, and therefore fee the be- 
ginning in the Weft, and the end in the Eaft.; 
which willbe the cafe with places fo far North 
as 
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as to have their night fhorter than the duration 
of the Tranfit. For, the beginning in theWeft 
being accelerated by parallax, and the end in 
the Eaft, retarded, it is manifeft that the whole 
duration muft be protracted, and be longer than 
jt would be, as feen from the centre of the 
Earth.—Or the thing may be confidered in this 
light. Where the middle is near noon, the Ob- 
ferver is carried, by the rotation of the Earth, 
with a motion contrary to that of Venus; the 
former being from Weft to Eaft, the latter from 
Faft to Weft. This accelerates Venus’s apparent 
motion on the Sun. But where the middle js 
near midnight, the-Obferyer, being on the op- 
pofite fide of the Earth, is carried in a direétion 
contrary to the former,and therefore the fame way 
as Venus ; and this retards her apparent motion 
on the Sun. Thefe different effeéts of contrary 
motions have been well illuftrated by an in genious 
writer, Mr, Fergufon (Aftron. p. 39.) “ If two 
** birds,fays he,fly along fide of a fhip under fail, 
*‘ in contrary directions to each other, the bird 
which flies contrary to the motion of the fhip 
will pafs by its whole fide fogner than the 
other bird will, which flies the fame way © as 
the fhip fails.” The protraion of duration 
in thefe northern parts on accqunt of the paral- 
Jaxin Longitude, will be diminithed as you ads 
vance toward the north pole, becaufe the pas 
rallels of Latitude diminith. In the pole it, 
felf, the protraéion on this account would be 
Rothing ¢ and it will be greateft, in that Lati- 
| : D 2 tude 
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tude where the night is but little fhorter thaty 
the Tranfit, and where confequently, the’ be 
ginning might be feen a little before Sunfet, and 
the eda little after Sunrife ; asit may be in 
fome places in rhe Latitude of 60° N. TF thefe 
lengthened durations, obferved where the middle 
is not far from midnight, be compared with thofe 
thorten'd ones, w were the middle is not far from 
noon, the differences will be much greater than 
if either of them were compared with the true 
duration as.feen from the Earth’s centre. 


THE foregoing ai meibrees may be altered, 
and made greater or lefs, by the parallax 1n 
eihiinde, % ich is the ¢hird particular we have 
to {peak of, A perfon who fees Venus in his 
Zenith fecs her without parallax, and therefore . 
in the fame place on the Sun as if the view 
were taken from the centre of the Earth. ‘One 
to the Southward of the former, will fee Venus 
more Northerly on the Sun; and one to the 
Northward, more Southerly ; according to the 
firit Rem: ark we made concerning parallax. 
For this reafon, if a plane 4 conceived to pafs 
thro’ the centre of the Earth and that little ‘arc 
of Venus’s orbit which fa ils within the Sun’s 
dific, all the inhabitants of the Earth, when’ to 
the Southward‘ofthatplane, fee Venus with a 
Northern parallax of Latitude - that ts, it 
fee ber more Northerly on the Sen, than fhe 
wouldapnear, fron’ the centré of ‘the “Earth ; 
and all ro the Nor:hward of it fee her awith’ a 
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Southern parallax ; but ‘all in’the plane it felf. 
fee her without any parallax of Latitude. Such 
a plane, about the place which isin the middle 
of the Earth’s enlighten’d difk, where the Sun 
isin the Zenith, will'crofs the furface of the 
Farth juft within the tropic of Cancer ; on the 
Wettern fide of that place, it ‘will pas more 
Southerly ; and on the Eaftern, in’ general; 

more Northerly ;——by reafon of the incli- 
nation of Venus’s orbit to the equator.— The 
effect’ of this parallax is, to make the ca ap~ 
pear to pals at different a atid from the Sun’s 
centre, and confequently to’ defcribe chords of 
different lengths on his difk ; and thus it will 
vary the duration of the Tranfit. The variations 
on this account will be fo much greater, ceterj 


paribus, as the path of Venus on HeSHii is farther - 


from his centre ; becaufé the farther the chords of 
a circle are fromthe centre,fo much quicker they 
alter in lengeh.— The chin gé of duration by 
this parallax will not be made the fame way as 
by the parallax in Longitude, if the Declination 
of the Sun and the Latitude of Venus are of 
different denominations, one North, the other 
South ; but when hey are of the fame’ deno- 
mination, the change will be made the fame 
way; and the differenee of dur: ation in diftant 
parts of the Earth will be more confiderable in 
the latrer cafe than in the fermey. ~ In June the 
Declination of the Sun is North, If Venus patt 

South of the Sun’s centre, the inhabitants of 
the Southerfi part of our globe, who would fee 
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her about noon with -a Northern parallax of 
Latitude, would fee her pafling aearer to’ the 
Sun's centre, defcribing a. longer chord, and 
confequently continuing /onger within the Sun, 
But to the inhabitants of this part of the globe, 
the duration would be /bortened by the parallax 
iat in Longitude ; as we fhew’d under the /econd 
Gey | article.—-On the other hand, where the middle 
(4 ‘was near midnight, and where the duration 
would be protracted by the parallax in Longi- 
tude, the inhabitants being in a high North La- 
titude, would fee Venus with a confiderable 
Southern parallax of Latitude, which would 
catry her farther from theSun’s centre, and by 
making her defcribe a fhorter chord on his difk, 
would /borten the duration of her Tranfit. 
Thus, inthe fuppofition, that Venus paft. South 
‘of theSun’s centre, the parallaxes in Longitude 
and Latitude would counteraé& one another ; 
one would fhorten the duration in the fame 
parts of the Earth where the other lengthensit ; 
which would diminith the difference between 
them. This wasthe cafe in 1761.—But inthe 
Tranfit of the prefent year, the contrary will 
happen. Venus will now pafs North af the 
Sun's centre; and therefore moft of the inha- 
bitants to the Southward of the tropic of 
Cancer, who have the middle of the. Tranfit 
within an hour or two of noon, and. fo have 
the duration of it contracted by the parallax in 
Fongitude, will fee the planet, -with a Northern 
parallax in Latitude, in a more Northerly cae 
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that is,pafling farther fromthe Sun's centre, and 
confequently defcribing a fhorter chord, and 
having a /borter duration within the Sun. - And 
tho’ the parallax of Longitude is not quite fo 
great in the high Southern Latitudes, as between 
the equator and tropie of Cancer, yet the paral 
Jaxof Latitude is fo much greater as to: more 
‘than make amends for it.~-On the other hand, 
where the middle is near midnight, and the du« 
tation protracted by the parallax of Longitude, 
there the inhabitants, on account of their high 
North Latitude, muft fee Venus with a confider« 
able Southern parallax of Latitude. Her path 
will therefore to them appear not fo far to the 
North, bat nearer the Sun’s centre, and confe- 
quently longer. Inthe cafe therefore of the 
prefent Tranfit, the parallaxes of Longitude and 
Latitude confpire to produce the fame effects); 
both of them /borten the duration in the 
Southern parts of the Earth, and both lengthen 
it in the Northern. This is the peculiar ad- 
vantage, hintedin the preceding difcourfe, which 
the next Tranfit will have above the laft, for af 
certaining the exaét quantity of the Sun’s paral- 
lax. The general method ot doing which you 
may now eafily underftand. 


From what has been faid, it appears that there 
‘até two ways in which the obfervations of . this 
celebrated phenomenon are applicable to the 
prefent refearch. Obfervations of only the 
beginning or end, made in different places, 
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may be compared ; or,’ obfervations® of ‘the 
whole duration may be compared.’ It will~be 
eafy to. obtain ' many more® obfervations of the 
formet kind’ than of the latter, becaufe ai great 
number of places on theEarth are fituated,fo as 
to fee one ‘or other of thefephafeswhich are not 
= able:to fee:them both. ‘You perceive that pa- 
Pia \ rallax differs in ‘its operation in various parts of 
a the Earth, both in kind ‘and® in degreet: In 
fome, it. accelerates ; int ‘others, it retardst; 
and that; more or lefs, according to-the dift 
‘ferent fituation ‘of the places...: And. lin ‘each 
place; its effe@ will be ereater or lefsy in the 
fame’ proportion as the Sun’s*total or hor® 
‘zontal parallax is greater’or’ lefs. | : 


In the former way of; prdcéding, the obs 
ferved: times. of ‘the beginning: or endo mutt 
‘be comparedwith ‘the difference of the meridt 
‘ans. where the obfervations are made ; andany 
cxcefs or defe found between them is owing to. 
the operation of parallax y and from ‘the quantity 
‘of ‘this excefs’ or defeé, the* quantity: of: the 
‘Sun's parallax may becalctilated: . The method 
of calculation~is indire&t, or “tentative. The 
Sun’s parallax is affumed to ‘be of acertain 
quantity, namely, that which from former 
oblervations we ‘know ‘tobe,’ either the truth, 
or at left, very near itscahd from hence, the 
effects of parallax both in Longitude:and La- 
titude muft be computed for each" place! of 
obfervation. ;. the -particular procefs ‘of doing 
which, 
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which, may more properly be explained elfe- 
where. The total effect of both parallaxes 
being thus found by computation, fo as to get 
the difference of times when the phafes of the 
Tranfit fhould happen in each place ; if the ob- 
ferved difference comes out the fame as the cal- 
culated, it will be certain the Sun’s parallax was 
rightly aflumed ; but if the obferved difference 
turns out greater or lefs than the calculated, ic 
will fellow that the true quantity of the Sun’s 
parallax is greater or lefs than that which was 
aflumed. To explain this by an example. The 
difference of meridians between the Royal Ob- 
fervatory at Greenwich and this, is 4" 44’. By 
calculation we find, that affuming the Sun’s pa- 
rallax to be 8", 55, as it was found to be nearly 
by the laft Tranfit, the external and internal 
contaéts, at the beginning of the next, will be 
accelerated by ‘parallax 7 minutes of time at 
Greenwich ;\ happening there but a little before 
Sunfet, when ‘parallax has its greateft effect. 
With us, where it will begin about half an 
hour after I, when the Sun is about 54° high in 
the weftern' hemifphere, the contaéts will be ac- 
celcrated by parallax but4 minutes. Therefore, 
if obfervations be made in both places and com- 
pared, the times fhould be found to differ but 
4°41’; which falls fhort of the difference of 
meridians, by 3°. This is on the fuppofition 
that the Sun’s parailax is 8”, 55; a parallax of 
this quantity being jult fufficient to produce here 
this defect of 3 minutes. A greater parallax 
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would produce. greater defect,; and a-lefs. pa- 
rallax, a lefs defe&t. If therefore:the obferved 
difference of the times fhould be found ‘greater 
or lefs than 4" 41°, and confequently. its defe& 
from the difference of nieridians greater or. lefs 
than 3 minutes, theinference muft be, thatthe 
Sun’s true parallax is greater or lefs'than 8,55, in 
the fame proportion. . Whereas fhould this de- 
fect appear to. be exaétly 3, minutes, we might 
beaffured that theSun’s parallax is exa@ly 8", 55. 
Thus fhall we obtain the truevalue.of the Sun’s 
parallax.—In this example, whichjis defigned 
purely for illuftration,I have taken no notice of 
the /econds of time. But it is of the higheft im 
portance, that in making the obfervations they 
fhouldbe attended to with the-moft critical ac- 
curacy. And herein lies one great advantage 
of thefe Tranfits above every other phenomenon 
that can be ufed for finding the -parallaxes of 
the planets, namely, that the obfervations can be 
made with much greater exactnefs.,, Forthetimes 
of Venus’s contacts with the Sun’s limb may be 
determined, by experienced Obfervers. and.in 
favorable. circumftances, within . avery» few 
feconds ; as was intimated before. 


As the twoplacesin this inftance differ not 
much in Latitude, whichis North in both ;.and 
the obfervations.in both muft be made in the 
Afternoon, and fo the opcration of parallax is 
alike in both, viz. to accelerate the beginning, 
there is a difference of only 3 minutes of time, 
occafioned 
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occafioned by the parallax.’ If the Greenwich 
obfervation fhould be compared with one made 
in South latitude, and in a place fo far Weft as 
to have the beginning happen ‘in’ the Morning, 
where the effet of parallax will be contrary, 
and retard the beginning, the difference would 
be more confiderable. But’ to take the utmoft 
advantage of thefe obfervations, we ought to 
make the difference of time as great as poffible’; 
and therefore, the afternoon obfervation fhould 
be made in fome place where ‘the beginning 
happens not long before Sun/et, but yet long 
enough to have the Sun of a fufficient height ; 
and where the planet will be {een to enter on 
the highe? point of the Sun ; for then parallax 
will have its full effeétin accelerating the con- 
tacts, by deprefling the planet dire@ly downward 
‘upon the Sun's limb. This place I find to be 
near the latitude of 50° N, and about a quarter 
of an hour Eaft of Greenwich. But Greenwich 
itfelf, or indeed any part of Great-Britain or 
Treland, will ferve very conveniently for this ob- 
fervation. The correfponding obfervation, to 
be compared with this, fhould be made, if pof- 
fible, in a place where the beginning happens 
not long after Sunrz/e, and the planet enters on 
the fowef point of theSun ; for then parallax 
has its full effe& in retarding the contaéts, ‘by 
depreffing the planet dire@ly downward from 
theSun’s limb. The place where this will hap- 
pen, is nearly oppofite or antipodes to the 
former, in the Southern pag of the great spite: 
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Sea, not far from which is marked on our 
globes a traét of land but little known, called 
New Zealand. If an obfervation could be 
made there, it would be found to differ from 
the Greenwich obfervation about 14 minutes of 
time ; the difference being double of what it 
would be, if cach were compared with an ob- 
fervation in the Zenith, which might be made 
on the weftern coaft of Mexico, juft within the 
tropic.—All this is as applicablé to the egrefs of 
the planet, as to its ingrefs ; Only the ftations 
mutt be different. The egrefs will happen /oone/t, 
in the loweft point of the fetting Sun, in the 
South fea, near the tropic of Capricorn, and 
meridian of California ; and /atef, in the 
higheft point of the rifing Sun, in Arabia ; the 
difference being about 14 minutes, as before.— 
To difmifs this head, it is plain, that in this way 
of inveftigating the Sun’s parallax, it is abfo- 
lutely neceflary to have the Lengitudes of » the 
places of obfervation determined with the moft 
rigorous exactnefs; for the fuccefs of the 
whole depends on comparing the obferved dif- 
ferences of time with the known difference of 
meridians. ? 


‘Tue other way of deducing the Sun’s paral- 
lax is, by comparing obfervations of the whole 
duration of the Tranfit, made in diftant places. 
From the preceding difcourfe it appears that to 
the inhabitants of the Southern parts of this 
globe, who have the middle of theTranfit about 
Noon, 
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Noon, as willbe the cafe in the South Sea; the 
duration of it will be./bortened by) both paral- 
laxes ; and that totheinhabitants of theNorthern 
parts, who have the middle of the Tranfit inthe 
night, or when the Sun is near the North’ part 
of the meridian, below the pole, the duration 
will be lengthened by both. This will be the 
‘cafein Lapland. But. here again, fuch ftations 
fhould be chofen as will make the greateft dif- 
ference in the duration. The beft places for 
the latter obfervations will be near the polar 
circle, rather within it, and about 20° or 30° 
Eaftfrom London ; between the bottom of the 
gulph of Bothnia and the North Cape.. There, 
the duration between the internal conta&s will 
be about 5" 54’; and this is the longeft that will 
be any where feen. And the beft for the former 
willbe in the fouthern part of the South fea,not 
far from the oppofite meridian. It is. not ‘in- 
deed known, whether there be any land fituated 
in that part of the globe. Nor is there any 
known place, that can fee the end of the Tranfit, 
nearer to it than Mexico, in the’ Latitude of 
20° N.and in that place there will be hardly 
any parallax of Latitude, Mexico being very near 
the plane pafling thro’ the centres of the Earth 
and Venus. But by the parallax of Longitude 
alone, the duration will be made about 18 mi- 
nutes fhorter there than in Lapland. If an ob- 
fervation could be procured in. the Latitude of 
55° S. where the parallax of Latitude as well as 
that of Longitude will have a great effect, thedu- 
ration 
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ration would not be above s* 30°; that is, no 
defs than 24 minutes fhorter than in Lapland; 
which is fo confiderable a.difference, that the 
Sun’s parallax muft be afcertained by it to vaftly 
greater exactnefs than can be done any other 
way. Andinthis way, there is no need of 
being fcrupuloufly nice as to the Longitudes of 
the places of obfervation : A confiderable: error 
in them, even of feveral degrees, will only make 
the difference of afew fecands in the duration. 


} 


THERE is yet a third way of deducing the 
parallax, and thatids, from. obfervations of the 
Ieait diftance of: Venus from the Sun’s centre, at 
the middle of her Tranfit.. But -this diftance 
being ufeful, chiefly as it ferves to determine the 
total duration, I need not enlarge upon it.I 
amay add, however, that if an obfervation could 
be made of this leaft diftance, in the Latitude of 
63° N.and Longitude of 60°E. from London, 
where the middle will happen at Sunrife; and 


‘another in the oppofite place of the Earth, 


where it will happen at Sunfet, the comparifon 
of thefe two diftances would give the double of 
Venus's parallax fram theSun, immediately and 
without calculation. ‘The former place is. in 
Siberia, the latter in the unknown fouthern 
parts of cur globe, and probably imacceffible. 
An obfervation at the former might, notwith- 
flanding, be compared, to advantage, with a 
. fimilar 
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fimilar one madéin any high fouthern Latitude, 
—But enough of this, + 


In tonfequence of Dr. Halley’ recommen: 
dation, great endeavors were ufed to have the 
Tranfit in1761 dulyobferved. The approachof 
this :interefting and long-expected phainomenon 
excited the curiofity of every one who had the leaft 
relifh forScience ; & engaged A ftronomers, where- 
ever fituated,to employ all their kill and: care in 
making fo critical and delicate .an obfervation: 
The moft learned Societies & the firftMonarché 
in Europe exerted. their influence and power 
with emulation on:this fingular occafion. It ig 
befide theprefent purpofe to give a detail of the 
feveral obfervations: that were.made + They may 
all be feen in the Philofophical Tranfactions. . I 
fhall content my felf with mentioning thofe 
which wete made at’ the greateft diftances from 
the Royal Obfervatory at Greenwich.=«The mog 
Northern place theTranfit was obferv’d atywas in 
Europe, namely, Tornea in Lapland: almoft 
under the:polar circle.4In Asta, it was obferved 
at Tobolfk, the capital of Siberia, by’a French 
Aftronomer, who performed a journey: thither 
of 400e miles from Paris, atthe inftance of the 
Imperial Academy of Sciences at Peterfbyrg, and 

- .ounder 

t My fubje& did not lead me to {peak of the ufe of Tran fits 
in determining Longitudes ; tho’ shofe of Venus, and 
of Mercury too, of which laft there are 13 Or 41M 106 
years, are certainly one of the befimeans in’ the world 


for this purpofe, when once the parallax of the Sua ig 
exactly determined, 
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uriderthie Aufpices of theCzarina. This place 
was fartheft Eaf. It was obferved befides at 
Madrafs, which was fartheft South-eaff, under 
the direction of the Eaft-India Company of 
London.~"The French’King alfo commiflioned 
two Members. of his “Royal Academy of 
Sciences, to make the obfervation ia the Eaft- 
Indies.—-In AFRICA, it was obferved ‘only at 
the Cape of Good Hope: It would have been 
fo. at St. Helena too, had not clouds pre- 
yented ; by Aftronomers fent to thofe places by 
the Royal Society, at the expence of his late 
MajeftyK. Georce II. ‘The Cape of Good 
‘Hope was the fartheft South.—In AMERICA, it 
wasobferved only at St. John’s Newfoundland ; 
and that at the expence of the Province of the 
Maflachufetts-Bay. And. this place was’ the 
fartheht Weft. | | 


Tress obfervations and all the others were 
collated; andthe proper computations and con- 
clufionsmade from them, with incredible: in- 
duftry and:patience, by the late ingenious Mr. 
Short of London; F. R. S. tho’ he was able to 
make butilittle ufe of the /econd method, viz. by 
the total duration ; the greateft difference ob- 
ferved, which was that between Tobolfk and 
Madrafs;: amounting: only to. 2 minutes, 50 
feconds. In aPaper publifhed in Phil. Tranfact. 
for theyear'1763, he has given the refult of 
the whole ; which is, that the parallax of, the 
Sun, on the day of the laft Tranfit, was 8", 56. 
| But 
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But in a Letter he was pleafed to write tiie af- 
terward, dated London 23 July, 1766, he has 
the following words. “ I have, finee the pub- 
“ lication of that Papet on the Sun’s parallax 
‘ which you were pleafed to dpprove of; col- 
** lected the obfervatiors of the late Ttanfis 
** madeat many more places than I thert had; fo 
that by a comparifon of 43 places with the 
obfervation at the Cape [of Good Hope] thé 
mean refult of theSun’s parallax, by the in- 
ternal contatts, is 8", 545; and by the ex: 
ternal contacts, 8", 551.” 


&¢ 
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AGcoRDING to this laft detetminagion of 
Mr. Short, I find the Sun’s parallax at his mean 
diftance ftom the Earth to be 8", 68 ; andcon- 
fequently this mean diftance to be 23,763 . fe- 
midiameters of the Earth. And as, by the 
lateft nieafures, 2 meant femidiameter of the 
Farth is 3;957 mitles, the mean diftanée of the 
Farth from the Sun is 94,030,000 miles Hearly. 
And in this we muft acquiefse fill the next 
Tranfit; at which time, if the Aftrotiomers 
difperfed in the feveral parts of this globe, prove 
fuccefsful in theit obfervations, we fhall be able 
to detefmine the Sun’s diftance to a greater de- 

ree of precifion, and from thence afcertain the 
juft dimenfrons of the whole fyftenr. For, 


Care Has been taken in dué feafor to ftatior 
Aftronomers in fome of the moft fuitable places 
ef the Earth. Weare told shar the Czarina 

k has 
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has fent out eight companies tothemoft northern 
parts of her empire+, where the whole duration 
will be vifible and of the greateft length ; and 
that the French King has fentObfervers to other 
remote parts ; tho’ we have not yet learned 
the particular places of their deftination. 
The Royal Society with the aid of the Go- 
vernment have fent feveral into the South 
fea, who, it is to be hoped, will be able 
to obferve the duration where it will be fhorteft. 
It was alfo propofed to fend fomeinto Hudfon’s 
Bay ; but whether they actually went, I am not 
able to fay*.—The beginning may be feen in 
Great-Britain and Ireland, and all over America; 
and the end, tn the Fale Indics ; ; burt the begin- 
ning happening before Sunrife in the EaftIndies, 
and the end after Sunfet with us, will prevent 
obfervations of the whole durin All Africa 
and the biggeft part of Europe will be entirely 
deprived of this curious {pectacle. ir 


+ Itis a fortunate circumftance for thofe Northern Mif- 
fionartes, who are'gone to unknown parts of the Rufliam 
empire,that there is to-be an eclipfe of theSun on the morn- 
ing of the Tranfit. This, if they have weather to obferve 
it, will enable them at once to fetthe their Longitudes 5 
proper phenomena for which, feldom oecur in’ thofe re- 
gions of perpetual day.—Extremely unfortunate it would 
have been, had this eclipfe happened but 6 hours fooner: 
It would then have intercepted'their‘view of the Franfit. 


* The equal-altitude and Tranfit-Inftruments for thefe 
feveral aftronomical Miffions, as well thofe from France 
and Ruuffia as from Britain, were all made by the accu- 
rate hand of Mr. Bird of London, whe alfo made the 
Infirument of that kind which lately arrived here for thé 

ufe of this College. 4 
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Ir wete greatly to be wifhed that we could 
obtain an obfervation of the whole duration, in 
this quarter of the world. If made with ex- 
actnefs, it would be a-valuable addition to the 
{tock of this fort of obfervations, which, after 
the utmoft exertions, it is to be feared will be 
but very fmall ; as there are but few places, at 
leaft that are acceffible, in which both the be- 
ginning and end will be vifible.* The neareft 
place to us at which an obfervation of this 
fort could be made, is Lake Superior, where the 
end will happen a little before Sunfer. An ex- 
pedition thither, I am fenfible, would be at- 
tended with difficulties ; but in fuch an ex- 
pedition, what are the difficulties, which love of 
Science in Perfons poffeffed of wealth and 
power, and refolution in the undertakers, cannot 
furmount ? tf 


I 


* The only places which can fee the whole of the Tranfit, 
are, the South fea, thofe parts of America which lie N. 
W. of acircle drawn thro’ the northweit fide of the 
gulph of Mexico, Lake Huron, the fouth end of James’s 
Bay, the eaft end of Hud{fon’s {traits and the fouth part of 
Greenland : Alfo, all within 647° of the N. pole, Kam- 
fhatka, Japon, the Ladrong Iflands and New Zeland, 


+ Extract of a Letter tothe Author from a Gentleman of 
the firft diftingion in the literary world, dated Loa- 
don, July 2, 1768. ‘* The Reverend Mr, Matke- 
« lyne { Aftronomer-Royal at Greenwich } — withes 
«© much that fome of the Governments in North- 
‘© America would fend an Aftronomer to Lake Superior 
© toobferve this Tranfit. I knaw no one of them more 
«¢ likely to have a Spirit for fuch an undertaking, or a 
s Perfon and Inftruments fuitable, than the Maffachu- 
© fetts,—If your healch and ftrength were fufficient for 
s fuch an Expedition, I fhould be glad to hear you had 

. ‘© nadertakea 
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{ ConcLUDE with the emphatical words of 
the Rev. Mr. Hornfby, the prefent Sgavilian 
Profeffor of Aftronomy at Oxford, who, in a 
diflertation on this fubjedt addrefs’d to the Royal 
Society about three years ago, (Phil. Tranf, 
1765. p. 326) having fhewn the neceffiry of 
fending Obfervers into the South feas, which ha$ 
accordingly been done, adds, “ An opportu- 
“nity of obferying another Tranfir of Venus 
will not again offer itfelf till the year 1874; 
It behoves us therefore to profit as much as 
*° poffible by the favorable ftuation of Venus 
in 1769,* when, we may be affured, the 
feveral Powers of Europe will again contend 
* which of them fhall be moft inftrumental in 

e contributing 


6¢ 


‘* undertaken it, Poflibly you may have an E/ave that 
‘* iscapable. The fitting you out to obferve the former 
** Tranfit, was apublic A& for the benefit of Science, 
** that did your Proyince great honor.” 


Had it been poffible, 1 would have undertaken this af- 
fair with the utmolt alacrity ; but my {tate of health ab- 
folutely forbidding it, I was obliged, to my great mortifi- 
cation, to decline allthoughts ofit; and could only en- 
deavor to procure an obfervation by fome other means. 
Accordingly, | made a propofal for that purpole, and 
perfued it, as farasI could, and had the pleafure te find 
that it met with the approbation and conhtenance of many 
Gentlemen of Rankand Fortune. But fince the above 
Diicourfe was read, i find that in literary expeditions as 
well as others there may be fuch things as infurmonntable 
difficulties. —A perfect obfervation was not likely to be 
abrained: An imperfe@ one would bé of little fervice.— 
The propofal failed of being carried into exécution. 

* This fituation, from the principleslaid down ja p..29. . 
find to.be more favorable for the inveftigation of paral 
Jax than any from the year 1526 tll 2125.-«Six hun 
dred years ! . 
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contributing to the Solution of this grand 
Problem, {finding the parallax.] Pofterity mutt 
refle& with infinite regret upon their negli- 
** gence or remifnels ; becaufe the lofs cannot 
* be repaired by the-united efforts of induttry, 
fF genius, OF power.” ae begin 


‘Read “15th March: 1769, 


THE END, 





-Advertifement, 


Sit is very probable, thata great number 
of perfons may have the curiofity to 
behold {fo uncommon afight as that 
of Venus in the Sun, I think it neceffary to 
give a public caytion, that no Body. fhould ven: 
ture to look on the’ Sun, without defending his 
eyes from the dazzling brightnefs ; whether he 
nfes any kind of perfpedtive-glafs »or nor. 
have known feyeral perfons who have greatly 
injured and impair’d their eyes by looking on 
the Sun when eclipfed. A proper defence is fo 
eafily had, that no one need be without ir. A 
piece of common clear window -glafs, drawn a 
few times thro’ the flame, of a candle or lamp, 
tillic be covered with {moke, will effefually 
anfwer the purpofe; and it may be cover'd 
oe | thicker 





*_ . oo rE, Zi - ’ 
Wee Nori wah Jct ah b> ore Id aa p 
SPP So Po b Seep eee {Paci st 


ee Soe 





Se 































in need of a perfpective. 





Cee 


thicker at one end than at the other, fo as to, be 
jult fuited tothe degree of the Sun’s brightnefs 
at any time. To prevent the {moke being 
rubb’d off, when in ufe, it will be beft to have 


’ ¢wo fuch pieces of glafs, with their fmoked fides 


turn’d inward, and tied together, with a thread 
between them. ‘Thus guarded, a perfon may 
view the Sun, without the leaft danger to his 
eyes.. But to fee Venus, moft people will ftand 
: A very agreable way 
of viewing the Tranfit, fpots on the Sun, &c. 
isto tran{mit the Sun’s rays thro’ a telefcope or 
perfpective, and receive them on a piece of 
white paper, helda few inches from the end of 
the telefcope, and fhaded from all other light. 
A perfon that defires to obferve the Tranfit, for 
wfeas wellas entertainment, fheuld be furnifhed 
with a very good Telefcope, and Clock, exa@ly 
adjufted to the true time by altitudes of the 
Sun taken with an aftronomical Quadrant or 
Tranfit-Inftrument for feveral days ; a common 
meridian line not being fufficient in this cafe. 
He fhould be free from every thing that may 
difturb or take-off his attention ; and therefore, 
in profound filence, and without any company 
but one or two affiftants to watch the clock, and 
write the obfervations. 





According to the lateft correétions of Dr. 
Halley's Tables, We expect that in this place 
the phafes will happen, as follows, 

“ Venus 
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Venus will firft touch the Sun’s 
limb June 35 “ “ 2h 25° 367 


She will be totally within 44 § 


The middle, or Venus neareft 
the Sun’s centre - 5°36 8 


The Planet being then 10’ to 
the North of it. 


True time of Sunfet 7 29 48 


The firft impreffion of Venus will be made 
ina point about 11 degrees of the circum 
ference of the Sun, to the right hand of the 
higheft point of the Sun. And there it wil} 
appear in reflecting telefcopes, and in the com- 
mon fort of perfpectives. But in aftronomical 
refracting telefcopes; which invert objects, it, 
will appear as far to the left hand of the Sun’s 
loweft point. 


We heartily wifh all curious Obfervers a fee 
rene fky. 
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